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The Arcata Fish and Wildlife Office Fisheries Program reports its study findings 

through two publication series.  The Arcata Fisheries Data Series was 

established to provide timely dissemination of data to local managers and for 

inclusion in agency databases.  The Arcata Fisheries Technical Reports 

publishes scientific findings from single and multi-year studies that have 

undergone more extensive peer review and statistical testing.  Additionally, some 

study results are published in a variety of professional fisheries journals.  

Arcata Fish and Wildlife Office participation in this study was funded by the U. S. 

Fish and Wildlife Service.   
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Abstract.    

The Arcata Fish and Wildlife Office conducted a quick survey of local waters 

to support recovery plan implementation efforts related to Tidewater Goby, 

and to collect and voucher tissue samples for future genetic investigation.  

Using a small mesh seine or long-handled dipnets, 120 locations within 18 

local waters were sampled.  Over 900 Tidewater Goby were captured among 

38 of those locations within 14 of the waters sampled.  No Tidewater Goby 

were detected within four of the 17 waters where they have been confirmed 

within the last decade.  One previously undiscovered population was detected 

at Connick Ranch near the mouth of the Eel River Estuary.  Utilizing non-

lethal fin clips, tissue collections were made from 290 individuals for future 

gentic investigation. 

mailto:charles_chamberlain@fws.gov
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INTRODUCTION 

Listed as endangered in 1994, Tidewater Goby Eucyclogobius newberryi are found in 

lagoons and estuaries along the coast of California (USFWS 1994).  To support 

recovery plan implementation efforts in the northern California region (Del Norte, 

Humboldt, and Mendocino Counties), Arcata Fish and Wildlife Office (AFWO) 

received funding to conduct surveys of local waters.  The aims of this survey 

(proposal attached as Appendix A) were to: survey local waters to determine 

presence, and collect genetic tissue to explore temporal and spatial change within 

and between populations following a similar investigation conducted in 2006 

(McCraney et al. 2010; genetic investigation proposal attached as Appendix B). 

METHODS 

Waters sampled 

Arcata Fish and wildlife staff conducted 120 samples of 18 local waters (Figure 1; 

Table 1).  All waters with the exception of Connick Ranch at the mouth of the Eel 

River were previously known locations for Tidewater Goby.  Included were 11 of the 

populations reported by McCraney et al (2010) in their genetic analysis of 

populations sampled in 2006 (Table 1). 

Capture methods 

Wherever possible, a small-mesh beach seine was employed.  Long-handled dip nets 

were utilized at locations where soft substrate and/or dense vegetation precluded 

seining.  Captured fish were immediately transferred to a bucket or fish viewer for 

identification and/or genetic tissue collection.  Crews attempted to capture 50 

individuals per location for tissue sample collection purposes (discussed below). 

Sample locations were recorded on aerial photo and later interpreted into a GIS 

shapefile.  The shapefile includes date of sample and the number of Tidewater Goby 

captured per sample effort. 
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Tissue collection 

Tidewater Goby genetic tissue samples were obtained nonlethally by dissection of a 

small (1 mm
2
) piece of the pelvic disc.  The tissue was transferred to a folded piece 

of water resistant paper and inserted into a scale envelope.  Fish were returned live to 

the water of capture.  Scale envelopes were dried at approximately 38 ºC overnight.  

The samples were vouchered at the Arcata Fish and Wildlife Office for future 

transfer to Humboldt State University for process. 

 
Figure 1.  Sample locations. 

Del Norte environs 

Humboldt Lagoon environs 

Humboldt Bay environs 

Eel River environs 

Mendocino environs 
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Table 1.  Waters sampled. 

Water Tributary to: Sample dates 

Replicate for 

genetic 

comparison to 

McCraney et al? 

Tillas Slough Smith River 9/30/2010 No 

Lake Earl Pacific 8/30/10 Yes 

Big Lagoon Pacific 8/26/2010 Yes 

Stone Lagoon Pacific 9/15 and 10/15/2010 Yes 

McDaniel Slough Humboldt Bay 9/14/2010 No 

Arcata Aquaculture 

Pond 
Humboldt Bay 10/6/2010 No 

Gannon Slough Humboldt Bay 9/1/2010 Yes 

Gannon Pond Humboldt Bay 8/17/2010 Yes 

Jacoby Creek Humboldt Bay 9/27/2010 Yes 

Rocky Gulch Humboldt Bay 9/28/2010 No 

101 ditch Humboldt Bay 8/24/2010 No 

Wood Creek Humboldt Bay 8/31/2010 Yes 

Elk River Humboldt Bay 9/23/2010 Yes 

Ocean Ranch Eel River 10/26/2010 Yes 

Riverside Ranch Eel River 10/14/2010 No 

Connick Ranch Eel River 10/13/2010 No 

Virgin Creek Pacific 10/4/2010 Yes 

Pudding Creek Pacific 10/4/2010 Yes 

RESULTS 

Of the 11 waters re-sampled from McCraney et al. (2010), Tidewater Goby were 

captured at 8, though the capture numbers were only adequate to collect the target 

number of tissue samples (50) at Big Lagoon, Ocean Ranch on the Eel River Estuary, 

Virgin Creek, and Pudding Creek.  Captures were also adequate to collect tissues 

samples for genetic characterization of the previously unknown population at 

Connick Ranch on the Eel River Estuary. 
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Del Norte environs 

Tillas Slough, Smith River  

A total of 32 Tidewater Goby were captured 9/30 at Tillas Slough (Figure 2).  Due to 

their small size (total length range 16 to 25 mm), no tissue samples were collected 

from this population (Table 2). 

Lake Earl  

Only one goby was captured 8/30 from the eleven sites sampled on the north side of 

Lake Earl (Figure 2).  A tissue sample from the single Goby was vouchered (Table 

2). 

 
Figure 2.  Del Norte environs. 
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Table 2.  Capture results and number of tissue samples vouchered at each location. 

Water Tributary to: 
Tidewater Goby 

captured 

Tissue samples 

vouchered 

Tillas Slough Smith River 32 0 

Lake Earl Pacific 1 1 

Big Lagoon Pacific 81 52 

Stone Lagoon Pacific 1 1 

McDaniel Slough Humboldt Bay 13 13 

Arcata Aquaculture 

Pond 
Humboldt Bay 2 2 

Gannon Slough Humboldt Bay 0 0 

Gannon Pond Humboldt Bay 2 1 

Jacoby Creek Humboldt Bay >100 2 

Rocky Gulch Humboldt Bay 16 13 

101 ditch Humboldt Bay 0 0 

Wood Creek Humboldt Bay 0 0 

Elk River Humboldt Bay 1 0 

Ocean Ranch Eel River 110 50 

Riverside Ranch Eel River 0 0 

Connick Ranch Eel River 88 54 

Virgin Creek Pacific 79 51 

Pudding Creek Pacific 391 50 

 

Humboldt Lagoon environs 

Big Lagoon  

At Big Lagoon, 81 Tidewater Goby were captured 8/26 among the three sites 

sampled (Figure 3).  Tissue samples were collected from 52 individuals (Table 2). 

Stone Lagoon  

Twelve sites were sampled at Stone Lagoon on 9/15 (Figure 3) with only one dead 

adult Tidewater Goby encountered.  Thirteen sites were sampled 10/15 and one live 

Tidewater Goby was captured (tissue sample collected; Table 2). 
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Figure 3.  Humboldt Lagoons environs. 

Humboldt Bay environs 

McDaniel Slough, Humboldt Bay  

Two sites at McDaniel Slough were sampled 9/14 (Figure 4), and 13 Tidewater Goby 

were captured.  Genetic tissue was vouchered from all (Table 2). 

Arcata Aquaculture Ponds  

Two Tidewater Goby were captured from one of the four sites sampled at the Arcata 

Aquaculture Ponds 10/6 (Figure 4).  Genetic tissue was vouchered from both (Table 

2). 
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Figure 4.  Humboldt Bay environs (1 of 3). 

Gannon Slough, Humboldt Bay  

No Tidewater Goby were captured 9/1/10 from the six sample sites at Gannon 

Slough (Figure 5; Table 2). 

Gannon Pond  

Only two Tidewater Goby were captured at Gannon Pond 8/17 (Figure 5).  Tissue 

was collected from one (Table 2). 

Jacoby Creek, Humboldt Bay  

One of the three sites sampled at Jacoby Creek 9/27 were positive for Tidewater 

Goby (Figure 5).  Over 100 larval Tidewater Goby and 5 ranging in size from 21 to 
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41 mm total length were captured.  Tissue samples were only collected from two fish 

here due to the small size of most of the capture ( 25 mm; Table 2). 

Rocky Gulch, Humboldt Bay  

Five of seven sites at Rocky Gulch sampled positive for Tidewater Goby on 9/28 

(Figure 5).  Sixteen total individuals were captured.  Tissue samples were collected 

from 13 (Table 2). 

 
Figure 5.  Humboldt Bay environs (2 of 3). 

101 ditch, Humboldt Bay  

No Tidewater Goby were captured 8/24 from either of two sample sites at the 101 

ditch (Figure 6; Table 2). 
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Wood Creek  

No Tidewater Goby were captured from ten sample sites at Wood Creek 8/31 (Figure 

6; Table 2). 

Elk River, Humboldt Bay  

Ten sites at Elk River were sampled 9/23, but only one Tidewater Goby was captured 

and no genetic tissue was vouchered (Figure 6; Table 2). 

 
Figure 6.  Humboldt Bay environs (3 of 3) 
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Eel River environs 

Ocean Ranch, Eel River 

Seven sites were sampled at Ocean Ranch on the Eel River Estuary 10/26 (Figure 7).  

Tidewater Goby were captured at three of the seven, and tissue from 50 of the 110 

captured specimens was vouchered (Table 2). 

Riverside Ranch, Eel River 

No Tidewater Goby were captured 10/14 at Riverside Ranch at seven sample sites 

(Figure 7; Table 2). 

Connick Ranch, Eel River  

Four sites were sampled at Connick Ranch on the Eel River estuary 10/13 (Figure 7) 

and Tidewater Goby were captured at all.  Tissues samples were collected and 

vouchered from 54 of the 88 Tidewater Goby captured (Table 2). 
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Figure 7.  Eel River Estuary environs. 

Mendocino environs 

Virgin Creek  

At Virgin Creek, 6 sites were sampled 10/4 (Figure 8).  A total of 79 Tidewater Goby 

were captured and 51 tissue samples were vouchered (Table 2). 

Pudding Creek, Humboldt Bay  

Two sites were sampled 10/4 at Pudding Creek (Figure 8).  A total of 391 Tidewater 

Goby were captured, and 50 tissue samples were vouchered (Table 2). 
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Figure 8.  Mendocino County environs 

DISCUSSION 

Qualitatively, Tidewater Goby were encountered at lower densities than in 2006 

when AFWO made the collections reported by McCraney et al (2010).  Our crews 

were only able to voucher the target 50 individual tissue samples from five 

populations, one of which was a previously undiscovered population not  included in 

the 2006 sample efforts.   

Soft muck substrates difficult to walk, dense aquatic vegetation, depth greater than 

can be easily waded (~ 4ft), etc. can all make Tidewater Goby extremely difficult to 

detect, especially if they occupy a habitat at low densities.  Chance encounter with 
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even a single individual obviously confirms occupancy, but negative detections often 

make a poor indicator of absence.  No Tidewater Goby were encountered at Gannon 

Slough, the Highway 101 Ditch, Wood Creek, or the Riverside Ranch on the Eel 

River Estuary.  With the exception of the Highway 101 ditch, Tidewater Goby have 

been recently detected at all of these locations and they all probably warrant revisit 

in 2011.  A single Tidewater Goby was incidentally captured by California 

Department of Fish and Game at Wood Creek during the summer of 2010 (Mike 

Wallace, personal communication).  Nine Tidewater Goby were captured by AFWO 

on and adjacent to Riverside Ranch during a pre-restoration site visit in May 2010.  

Tidewater Goby presence at Gannon Slough has been confirmed as recently as 

October 2009, though we captured none in September 2010. 

Continued Tidewater Goby occupancy was confirmed at 13 of the 18 historically 

known locations sampled.  A previously un-sampled and unknown population was 

discovered at Connick Ranch on the Eel River Estuary.   

With only one Goby captured at Lake Earl among 11 sites sampled, the Lake Earl 

population density (at least along the north shore) was the lowest this office has 

observed at Lake Earl.  This population has historically been qualitatively estimated 

to number into the millions or characterized as among the state’s largest (Swift et al. 

1989; USFWS 2005, Chamberlain 2006).  The sampling conducted here in 2010 was 

highly localized and higher densities might have been encountered elsewhere in the 

water body if other areas were sampled.  The low catch is reason for concern 

however, and we recommend revisit of Lake Earl in 2011. 
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Appendix B.  Proposal to explore genetics with vouchered tissue samples 

 


